Introduction
The assumption that children's outcomes are in ‡uenced by the characteristics and outcomes of their neighbours forms the basis of a large and growing literature in the social sciences. Providing a convincing evaluation of neighbourhood e¤ects has proven very di¢ cult, however. The main di¢ culty is in isolating variation in neighbourhood attributes which are exogenous to children's outcomes. Children and families living in the same neighbourhood tend to have similar outcomes. It is unclear, however, whether this is because they in ‡uence each other or because they share the same unobserved characteristics (see Manski, 1993 , Ginther et al., 2000 , Mo¢ tt, 2001 , Brock and Durlauf, 2001 ). Another issue is that neighbourhoods measured in available data sets are often considerably larger than those which matter for outcomes (i.e. close neighbours).
This paper addresses these issues and identi…es the causal impact of close neighbours' characteristics on children's outcomes. The French Labour Force Survey enables us to consider the e¤ect of close neighbours because of the nature of data collection: the basic sampling unit consists of groups of 20 to 30 adjacent households. It provides us with a large sample of 15 year-old adolescents and includes detailed information on the situation of all the other adolescents and adults living in the close neighbourhood, de…ned as the 20 to 30 adjacent houses. Existing studies typically proxy neighbourhoods with census tracts -relatively large groups of people (several thousand). Assuming that distant neighbours have less in ‡uence than close ones, this plausibly leads to an underestimate of the in ‡uence of close neighbours. Our data provide an interesting opportunity to overcome this di¢ culty and to analyse how persons living in adjacent houses actually in ‡uence each other 1 . Our …rst identi…cation strategy relies on variation across neighbourhoods in the proportion of adolescents born at the beginning (or at the end) of the year. As discussed below, the date of birth within the year is an important determinant of French children's early performance at school and is plausibly exogenous to the quality of the neighbourhood in which they live. In such a context, one simple way to identify contextual e¤ects is to test whether children's performance at school are a¤ected by the distribution of dates of birth within the year of the other children living in the same neighbourhood. As shown below, the answer is positive. Regardless of their own date of birth, children living in a neighbourhood with a relatively high proportion of children born at the beginning of the year perform signi…cantly better than children living in a neighbourhood with a relatively high proportion of children born at the end of the year. This result provides interesting evidence of contextual e¤ects on children's outcomes. It is possible to take some steps further by focusing on children's late outcomes -at the end of junior high-school -and by assuming that their neighbours'dates of birth, as such, have no e¤ect on these outcomes, i.e. neighbours'date of birth, as such, has no in ‡uence on outcomes, except maybe on early outcomes in primary school or at the beginning of junior high-school. In such a case, the distribution of neighbours' dates of birth can be used as an instrumental variable to identify the e¤ect of neighbours'early educational advancement on an adolescent's performance at school. Our IV estimates suggest that a one SD increase in the proportion of neighbours who have already been held back a grade at age 15 increases an adolescent's probability of grade repetition between the age of 15 and 16 by about 10-15 percentage points (i.e. about 20% of a SD). It is shown that these estimates do not depend on the speci…c characterisation of neighbours'date of birth which is used for iden…cation. Overidenti…cation tests do not reject the identifying assumption nor the linear speci…cation of the endogenous e¤ect which is used in this paper.
Following the terminology introduced by Manski (1993), our …rst strategy identi…es the endogenous e¤ect, i.e. the e¤ect of neighbours'outcomes on own outcomes. We have developed a second strategy which provides an evaluation of the reduced-form e¤ect of neighbours' family background in relatively poor neighbourhoods. This approach relies on available information on families living in public housing (Habitation à Loyer Modéré, hereafter HLM, about 20% of the population). In France, any family is eligible for a HLM provided that the income per unit of consumption is su¢ ciently low. The problem is that the number of eligible families is about three times as large as the available space in HLM. Rents are also considerably lower in HLM than in non-HLM. Given these facts, the turnover is very low and the waiting lists are very long. HLM managers have a very limited set of housing to o¤er each year to eligible families and very little control over the speci…c neighbourhoods to which families can be assigned. We provide various speci…cation checks supporting the assumption that HLM assignment is quasi-random. Under this assumption, HLM neighbourhood membership can be considered as exogenous and neighbourhood e¤ects can be identi…ed through standard regressions. Interestingly, they con…rm the existence of strong contextual e¤ects in HLM neighbourhoods.
The French Labor Force Survey provides information on adolescents' outcomes only. To further explore the in ‡uence of social context on French children, we have used a longitudinal survey recently conducted by the French Ministry of Education. It provides detailed information on the early school career of a large representative sample of pupils. This dataset makes it possible to analyze the relationship between the scores in national tests at entry into 3rd grade and the characteristics of peers at entry into 1 st grade, using exactly the same reduced-form and IV speci…cations as with the Labor Force Survey. Most interestingly, the reduced-form analysis con…rms that individual scores obtained at entry into third grade decrease signi…cantly with the proportion of …rst-grade peers who were born at the end of the year. Also, IV estimates suggest that a one SD increase in the average score of early peers leads to an increase of about 30% of a SD of a child's score at entry into the third grade. As it turns out, the in ‡uence of early peers does not seem less strong than that of neighbours with whom we interact later in life.
Generally speaking, this paper contributes to the literature on the in ‡uence of peers on own educational achievement, where peers are de…ned as children of a similar age and likely to interact. There is no consensus on the importance of peer e¤ects on own achievement in this literature. Some papers report signi…cant e¤ects (e.g. Ding and Lehrer, 2004 , Hoxby, 2001 , or McEwan, 2003 whereas others …nd no impact at all (e.g. Angrist and Lang, 2004) . One explanation for the lack of consensus is variation in how 'neighborhood' is de…ned, as well as the variety of approaches used to identify peer e¤ects. A branch of this literature identi…es peers'in ‡uence through the analysis of housing mobility programs where some low income inner-city families are given assistance in moving to less segregated, randomly selected locations (e.g. Jacob This paper is organized as follows. The next section provides a description of our data. Section 3 shows the results of the strategy using neighbours'dates of birth within the year as an instrumental variable. Section 4 shows results of the strategies which build on the available information on public sector housing. Section 5 shows the …ndings with the panel of pupils. Section 6 concludes.
Data and Variables
The datasets used in this paper come from 12 waves of the French Labor Force Survey (LFS), conducted each year between 1991 and 2002. One interesting feature of the French LFS is that the basic sampling unit consists of groups of about 20 adjacent households (aires). More speci…cally, a typical LFS consists of a representative sample of about 3,500 aires. We take "neighbourhood" as equivalent to the LFS aire. Each year, within each aire, all the households are surveyed and, within each household, all persons aged 15 or more are interviewed. The French statistical o¢ ce (INSEE) has chosen this sampling strategy so as to reduce the travelling expenses of those who administer the survey.
For each respondent, we have standard information on his date of birth, sex, nationality, family situation, place of birth, education, labor market situation (unemployed, out of the labor force, employed). Also we know whether the respondent has been living in his current residence for one year or whether he has just moved into the neighbourhood. For respondents who are still in the education system, we know their current grade. By comparing their age and grade, we know whether they have been held back a grade in primary or junior high-school. For example, respondents of year t born in t 15 are in the ninth grade (at least) if they have not been held back a grade 2 . In the French context, to repeat a grade in elementary school or junior-high school is a very direct indicator of early performance at school. The recent Program for International Student Assessment (PISA) conducted by the OECD shows that 15 year-old French adolescents who have repeated a grade obtain much lower scores in mathematics, reading or science than normal-age adolescents. The di¤erence is about 1.14 standard deviations of the score in mathematics, 1.26 SD in reading, 1.17 SD in science (see Murat and Rocher, 2003) . By the end of junior high-school, about 42% of adolescents have been held back a grade.
Another interesting feature of the French Labor Force Survey is that only one-third of the sample is renewed each year. For each t, we can construct a large representative sample of 15 year-old adolescents with information on their situation at t and at t + 1 (N = 13; 100). This paper will focus on the sample of 15 year-old respondents who were already living in their house one year before, who are still observed in the LFS at t + 1 and such that we observe at least one other 15 year-old adolescent in their aire. Tables A1 and A2 in Appendix A provide the distribution of the adolescents in our sample according to the number of other 15 year-old adolescents observed in their aires and provide the basic descriptive statistics for these adolescents.
For each adolescent, it is possible to calculate the proportion of other adolescents in the aire who have been held back a grade in primary or junior highschool and who are not 'normal-age'. The basic research question is whether an adolescent's probability of repeating a grade between the age of 15 and 16 is a¤ected by the proportion of 15 year-old neighbours who are not normal-age. Does the variation in an adolescent's educational advancement between the age of 15 and 16 depend on the educational advancement of his/her close neighbours of the same age?
For each adolescent, we have also constructed several explanatory variables describing the average characteristics of other families living in the aire, namely the proportion of single-parent families, the proportion of families with 3 or more children, the proportion of non-French or unemployed workers among the adults in these families, the proportion of high-school dropouts, the proportion of college graduates. Using the terminology of Manski (1993), the impact of these variables on an adolescent's educational advancement corresponds to exogenous e¤ects. Let us emphasize that for each respondent the di¤erent airelevel indicators are constructed using only information on individuals who do not belong to the family of the respondent 3 .
3 Identi…cation using information on neighbours' months of birth
The question is whether an adolescent's educational advancement at the end of junior high-school is a¤ected by the characteristics of other adolescents in the neighbourhood. The …rst identi…cation strategy builds on the use of a variable which determines children's performance at school, but which is nonetheless exogenous to the quality of the neighbourhood in which they live. Speci…cally, our …rst approach relies on the fact that date of birth within the year is an important determinant of French children's early performance at school and that this is plausibly exogenous to the quality of their neighbourhood.
There is ample evidence showing that French children's date of birth within the year is an important determinant of their early school outcomes 4 . The French school system is characterized by the full day character of both preprimary and primary school, the heavy teaching load, and the very high proportion of pupils who have to repeat one or two grades before the end of compulsory schooling. In such a context, the date of birth within the year is a very important determinant of early school performance -plausibly more important than in most other Western countries. The national evaluations conducted each year at entry into third grade show an average di¤erence of about 1/2 of a standard deviation between the scores of children born in January and those of children born in December. The proportion of 15-years-old children held back a grade is about 15 percentage points higher for children born at the end of the year -the least mature of their class -than for children born at the beginning.
In contrast, there is no strong reason for children's date of birth within the year to be correlated with the quality of the neighbourhood in which they live. As discussed below, there is no speci…c residential concentration of children born at the beginning (or the end) of the year. In such a context, it is possible to develop a very simple test for the existence of contextual e¤ects.
To better understand why this is the case, let us denote y k children's educational advancement at age k (k = 7; :::; 16) and let us assume that y k is de…ned recursively by,
where v represents date of birth within the year, n the neighbourhood, n a neighbourhood …xed e¤ect (the quality of schools) and u the omitted individual characteristics, i.e. the resources that a¤ect schooling and that an individual can bring from one neighbourhood to another. The k parameters represent the e¤ect of own date of birth within the year on own performance at school whereas the k parameters capture the persistance of educational outcomes over time 5 . Using Manski's terminology, the k parameters represent endogenous e¤ects, whereas the k parameter captures an exogenous contextual e¤ect.
The omitted resources u are likely to be correlated with n , but the date of birth of the respondents (v) and the distribution of the date of birth of their neighbours (E(v j n)) are plausibly uncorrelated with the other determinants of performance at school, as de…ned by n or u. Tables A3 and A4 in the appendix show that there is no signi…cant correlation between the basic observable determinants of an adolescent's performance at school (i.e. date of birth, gender, nationality or family background) and the proportion of neighbours born at the beginning (or at the end) of the year. In particular, there is no speci…c correlation between own date of birth and neighbours'dates of birth. There are good and bad neighbourhoods (i.e., high and low n ), but children and their neighbours do not seem to be sorted across good and bad neighbourhoods according to their date of birth.
After averaging Equation (1) conditional on n and solving the recursive system of equations, we obtain a …rst-stage equation that can be written,
where the new …xed e¤ect ! n is a linear combination of n and u n = E(u j n) whereas the new parameter 1;k 1 is a linear combination of the k t + k t parameters, t = 1; :::; k 6 (see Technical Appendix). The 1;k 1 parameter captures the cumulative impact of the average maturity of children living in a neighbourhood on their average outcome at age k. This equation makes it clear why the di¤erent E(y k j n) are likely to be correlated with n and, consequently, why k 1 cannot be estimated in Equation 1 through a standard linear regression of y k on E(y k 1 j n).
Replacing E(y k 1 j n) in Equation (1) and solving the system, we obtain a reduced form equation that can be written,
where is proportional to u whereas the …xed e¤ect n is a linear combination of n and u n . Also, the reduced-form parameter 2;k 1 is a linear combination of the ( k t 1;k t + k t ) parameters whereas the 2;k 2 parameter is a linear combination of k t parameters; t = 1; :::; k 6 (see Technical Appendix).
The 2;k 1 parameter captures the cumulative impact of neighbours'average maturity on a child's outcome at age k. Given that v and E(v j n) are uncorrelated with u and n , they are uncorrelated with the reduced-form residuals and n and Equation (3) shows that 2;k can be estimated through an OLS regression of y k on E(v j n): Intuitively, this reduced-form e¤ect provides us with direct evidence of the existence of contextual e¤ects. The 2;k parameter 5 The initial condition of the recursive de…nition of y k (k=7,...,16) is obtained by setting 6 and 6 equal to zero 7 is indeed positive if and only if there is a t such that either k t or k t is positive.
Hence, observing the distribution of date of birth within small neighbourhoods makes it possible to identify contextual e¤ects. Endogenous e¤ects cannot be separated from exogenous contextual e¤ects without an additional identifying assumption, however. One such additional assumption is that the date of birth within the year, as such, has no signi…cant in ‡uence on own late school transitions and on that of neighbours. Using the notation of Equation (1), this amounts to assuming that 15 and 15 are neglibible. Under this additional assumption, the distribution of neighbours' date of birth is clearly a valid instrumental variable for identifying the e¤ect 15 of neighbours'early outcomes E(y 15 j n) on an adolescent's late outcome y 16 whereas an adolescent's own date of birth is a valid instrument 6 for identifying the e¤ect 15 of own early outcome y 15 on own late outcome y 16 :
Assuming that respondents'dates of birth can be characterized by (say) two variables (v 0 and v 00 ) rather than by just one ( v); our identifying assumption can be tested as an overidentifying restriction. If the date of birth within the year has no e¤ect on current outcome y 16 on top of its e¤ect on early outcome y 15 , then any characterization v 0 of the date of birth is a valid instrument for identifying the e¤ect of y 15 on y 16 and any further characterization v 00 should have no additional e¤ect on y 16 . In what follows, we characterize date of birth by two dummies, "born between January and May" (v 0 ) and "born between June and November" (v 00 ) (December being the reference). We show that the overidentifying restriction is not rejected. Also we check that the IV results remain unchanged when we characterize date of birth within the year by a single continuous variable rather than by one or two dummies (and the distribution of date of birth in the neighbourhood by its mean value rather by one or two proportions). Table 1 focuses on our basic sample of adolescents and analyzes their educational advancement at the end of junior high-school as a function of their own date of birth and of the date of birth of other adolescents living in the same neighbourhood. The …rst column shows that an adolescent's probability of being held back a grade at the end of junior high-school is about 8 percentage points larger (+16% of a SD) if the other adolescents living in the neighbourhood were born at the beginning rather than at the end of the year. Interestingly, the reduced-form e¤ect of neighbours'maturity is almost as strong as that of own maturity.
Results
Having been held back a grade at the end of junior high-school is a cumulative outcome 7 . Hence, the e¤ect estimated in column 1 represents the cumulative in ‡uence of close neighbours on both early and late educational outcomes. The second regression isolates the e¤ect of close neighbours on late outcomes, as measured by the probability of grade repetition between the age of 15 and 16. It shows that an adolescent's probability of being in the same grade at age 16 as at age 15 is 5 percentage points larger (i.e. about 13% of a SD) if the other adolescents in the neighbourhood were born at the beginning rather than at the end of the year. As it turns out, the reduced-form e¤ect of neighbours'maturity keeps on being strong at the end of junior high-school.
This reduced-form analysis does not separate endogenous from exogenous e¤ects. As discussed above, it is possible to further explore this issue by assuming that date of birth within the year mostly a¤ects early educational advancement. Table 2 shows the result of a regression of an adolescent's educational advancement at age 16 on own educational advancement at age 15 and on that of neighbours, using own date of birth and that of neighbors as instrumental variables. It reveals a signi…cant endogenous e¤ect (i.e. 15 = :33) which suggests that a one standard deviation increase in the proportion of neighbours held back a grade at age 15 increases ceteris paribus the probability of being held back a grade at age 16 by about 11 percentage points, i.e. 20% of a SD (Table 2 , Column 3).
It is plausible that an adolescent's educational advancement directly a¤ects an intermediate mechanism (e.g. own studying behaviour), and not neighbours' performance at school directly. Under this assumption, the endogenous e¤ect estimated in this paper re ‡ects the e¤ect of neighbours'studying behaviour on own studying behaviour, the identifying assumption being that an adolescent's date of birth a¤ects the studying behaviour of neighbours only insofar as it has a¤ected own behaviour.
Overidenti…cation and exogeneity tests
Standard overidenti…cation tests do not reject the validity of our identifying assumptions 8 . We have checked that the results of the IV regression remain almost exactly the same when we use only the …rst dummy (i.e. being born between January and May) and the …rst proportion (i.e., proportion of neighbours born between January and May) as instrumental variables, the second dummy (i.e., being born between June and November) and the second proportion (i.e. proportion born between January and May) being used as additional control variables. These two additional control variables have no signi…cant effect on the outcome under consideration ( Table 2 , Column 4). Also, the IV results are almost identical when we characterise the distribution of neighbours' date of birth within the year by its mean value rather than by two proportions (see Table A5 in the appendix). As discussed above, these di¤erent tests are consistent with the assumption that date of birth, as such, has no direct e¤ect on the probability of repeating a grade between age 15 and 16 on top of its e¤ect on the probability of repeating a grade before the age of 15 9 . The fact that the estimated endogenous e¤ect remains the same regardless of whether we exclude one or two characterisations of the distribution of neighbours' date of birth can also be interpreted as meaning that the linear speci…cation of the endogenous e¤ect is not rejected (see Liebman et al. 2004 for a similar argument). We have also checked that the result remains unchanged when we add various family background indicators as control variables, which is consistent with our instruments being uncorrelated with family background.
A Hausman test rejects (at the 5% level) the assumption that the proportion of neighbours held back a grade is exogenous. Column 2 of Table 2 con…rms that the OLS estimate of the proportion of neighbours held back a grade is signi…cantly lower than the IV estimate. This is something of a puzzle, since typically, endogenous neighbourhood selection is likely to lead to upward bias in the OLS coe¢ cient 10 . One potential explanation for the IV/OLS di¤erence is that late grade repetition (i.e. between age 15 and 16) mainly a¤ects relatively bad students living in good neighbourhoods on the one hand, and good students living in bad neighbourhoods on the other. Good students in good neighbourhoods do not repeat grades whereas bad students living in bad neighbourhoods have already been held back one or two grades early in their school career and are not likely to be held back further in subsequent periods. Hence, holding past educational advancement constant, there is a negative correlation between the quality of a neighbourhood and adolescents'propensities to repeat grades. Such a correlation can generate strong attenuation bias, i.e. the di¤erence in late grade repetition across good and bad neighbourhoods may be very weak even though the true neighbourhood e¤ect is very strong. Another potential source of attenuation bias arises from errors that a¤ect our measure of respondents'outcomes and, consequently, our measure of the distribution of outcomes in the neighbourhood. Given that the variance of the errors in the measure of average outcomes decreases with the number of individuals, we should observe a smaller attenuation bias for a sample of respondents with more neighbours. To test these di¤erent interpretations, Table A6 in the Appendix compares OLS estimates obtained using the full sample (column 1), with those obtained using the subsample of respondents with at least four neighbours (column 2) and those obtained on the subsample further restricted to the 15 year-old respondents who are still normal-age (i.e. neither ahead nor held back) and, consequently, the most exposed to late grade repetition (column 3). Interestingly, the OLS estimates are much larger in the more restricted sample (.24 in the third sample) and no longer di¤erent from the IV. This seems consistent with our interpretation of the IV/OLS gap. Table 3 provides alternative evaluations of the endogenous e¤ect using a noncumulative speci…cation of the dependent variable (column 1) and an alternative speci…cation of the model (columns 2 to 3). Speci…cally, the …rst column shows the regression of an adolescent's probability of being in the same grade at age 15 and 16 (i.e. non-cumulative outcome) on the proportion of neighbours held back a grade at age 15 and own educational advancement at age 15, using the same instruments as in Table 2 (i.e. own date of birth within the year and that of neighbours). The estimated endogenous e¤ect is as signi…cant with this speci…cation as with the cumulative one. A one SD increase in the proportion of neighbours held back a grade at age 15 increases an adolescent's probability of grade repetition between age 15 and age 16 by about 14 percentage points.
Alternative speci…cations
As discussed above, an alternative strategy is to estimate the endogenous e¤ect 15 conditional on various values of 15 in [0,1], using the distribution of neighbours' date of birth as the only instrument. If 15 is assumed equal to 0 then 15 can be estimated through the IV regression of own educational advancement at age 16 on neighbours'educational advancement at age 15. In contrast, if 15 is assumed equal to 1 then 15 can be estimated through the IV regression of grade repetition between age 15 and 16 on neighbours'educational advancement at age 15 11 . Table 3 shows these di¤erent regressions. They con…rm that a one SD increase in the proportion of neighbours held back a grade at age 15 has a strong e¤ect on own educational advancement at age 16. It lies between 22 percentage points when 15 is assumed equal to 0 (column 3) and 10 percentage points when it is assumed equal to 1 (column 2). The estimated endogenous e¤ect remains strong even under the extreme assumption that past educational advancement does not a¤ect the current probability of grade repetition.
Identi…cation using information on families living in public housing
The previous section has focused on one speci…c contextual e¤ect -the e¤ect of performance at school of the other adolescents living in the neighbourhood. This section provides a broader evaluation of contextual e¤ects, but without separating the endogenous from the exogenous dimensions. Speci…cally, we ask whether a child's performance at school is in ‡uenced by the level of human capital of families living in the neighbourhood, but will not address whether this is because it has a direct e¤ect (exogenous channel) or because it a¤ects the performance of other children in the neighbourhood (endogenous channel). This section uses available information on families living in public housing (HLM, about 20% of the population).
In France, any family is eligible for an HLM provided that the head of the family is allowed to live in France and that income per unit of consumption is below a threshold (about 30,000 Euros for a four person family in 2002) which depends on the region and which is updated at beginning of each year. Eligible families can apply for an HLM in any city (commune) where such public programs exist, regardless of their current place of residence or nationality.
Public housing is managed by several di¤erent types of administrative authority and -in general -eligible families apply simultaneously through the various possible channels. According to the Housing Survey conducted by the French Statistical O¢ ce in 2002, about 1.1 million households are waiting for public housing, whereas only about 400,000 such dwellings are made available each year. Hence, the waiting lists are very long and typically families have to wait for two or three years before a decision is made. Rents are considerably lower in public housing than in private-sector housing (-40% on average) which explains the high level of demand for public housing and the low level of turnover, especially in large cities (Laferrere and Leblanc, 2002). Within this framework, HLM managers have a very limited set of dwellings to o¤er each year to HLM applicants and very limited control over the neighbourhoods where the supply of dwellings is located. Families have even less control over the speci…c location of the dwelling to which they are allocated. Given these facts, the sorting of families across HLM neighbourhoods is plausibly much more exogenous than across private sector neighbourhoods.
To test this assumption, the …rst two columns of Table 4 focus on children who have just moved into a neighbourhood and show the results of a regression of a dummy indicating whether they have been held back a grade on the proportion of children who have been held back a grade in the neighbourhood into which they move. The …rst regression focuses on non-HLM neighbourhoods and reveals a very signi…cant correlation between the two variables (column 1). Families who choose (or who are constrained by housing prices) to live close to one another are similar with respect to some important individual determinants of performance at school. Further explorations of the data (not reported) reveal that this correlation is mostly due to the fact that families who move into a non-HLM neighbourhood and other families in this neighbourhood have similar levels of education and are likely to share the same nationality. When we add parental education and nationality as supplementary control variables, the e¤ect found in the …rst column of Table 4 becomes very small and not signi…cantly di¤erent from zero 12 . The second column shows the results of the same regression, but only for families moving into a HLM. Most interestingly, it shows that there is no correlation between the probability of being held back a grade for children moving into public housing and that for other children in the neighbourhood. The assignment of families across HLM neighbourhoods appears to be random with respect to children's educational performance.
In theory, the composition of HLM neighbourhoods could be biased by selective out-migration, even if the initial assignment were perfectly random. If this assumption were true, however, the correlation between the outcomes of children who have been living in the same HLM neighbourhood for more than one year would be driven (at least in part) by the similarity of their family background. Columns 4 and 6 of Table 4 focus on HLM families who have been living in their neighbourhood for more than one year and show that the correlation between children's performance at school and that of their neighbours does not decrease signi…cantly when we control for their family background. This result does not hold true in non-HLM neighbourhoods, where we observe a very signi…cant decrease in the regression coe¢ cients when we control for the same set of family characteristics (Columns 3 and 5).
The rate of migration out of HLM housing is actually very low, because of the very low level of rents. According to the French Housing Survey, families observed in a HLM neighbourhood in 2002 had already spent an average of 10 years in their current residence, whereas the non-HLM families had spent only 5 years on average.
The …ndings reported in Table 4 are consistent with the existence of significant neighbourhood e¤ects in HLM neighbourhoods and with the assumption that the HLM population is not sorted across neighbourhoods according to factors a¤ecting early performance at school. Under this assumption, exogenous contextual e¤ects can be evaluated in HLM neighbourhoods by standard OLS regressions. The …rst column of Table 5 focuses on HLM neighbourhoods and shows that an adolescent's advancement at school is negatively a¤ected by the proportion of non-educated families in the neighbourhood. A one standard deviation increase in the proportion of non-educated neighbours generates a 6 percentage point increase in the probability of being held back a grade (12% of 1 2 It should be emphasized, however, that the similarity of parents'education and nationality is not su¢ cient for explaining the correlation between the educational outcomes of adolescents who have been living in the same non-HLM neighborhood for more than one year. As shown below in column 5 of Table 5 , the correlation between the performance of adolescents who have been living in the same neighborhood for more than one year remains signi…cant and large even after controlling for the two main sources of endogenous neighborhood membership, i.e., parental education and nationality. A signi…cant part of the observed correlation between the performance of children and the performance of their neighbors is due to endogenous neigborhood membership, but a signi…cant part is not explained by this phenomenum and consistent with the existence of signi…cant neighborhood e¤ects. a SD). In contrast, children's performance at school do not seem to be a¤ected by the proportion of non-French families living in the neighbourhood 13 . The neighbourhoods with the highest proportions of non-educated families are also those with the highest proportions of single-parent families, the highest proportions of families with three or more children and also the highest proportions of unemployed adults. We have added these di¤erent neighbourhood characteristics as supplementary control variables in order to further explore the channels through which an adolescent's outcomes are in ‡uenced by the lack of education of other families in the neighbourhood. As it turns out, as shown by column 2 of Table 5 , the proportion of single parent families and the proportion of large families have no e¤ect, whereas the proportion of unemployed adults living in the neighbourhood has a signi…cant e¤ect. Column 3 adds the adolescent's early outcome as a supplementary control variable in order to separate the e¤ect of context on current outcomes from the e¤ect on early outcomes. The proportion of unemployed adults still has a signi…cant e¤ect whereas the e¤ect of the proportion of non-educated families becomes non-signi…cant. One interpretation of this set of results is that the proportion of non-educated parents a¤ects adolescents'current outcomes mostly because it a¤ects their early outcomes (plausibly through the endogenous channel) whereas the rate of unemployment in the neighbourhood also has a direct e¤ect on current outcomes, maybe in part because it has a depressing e¤ect on adolescents' incentives to pursue education. 14 . This survey provides detailed information on the early school career of a representative sample of pupils who started primary school in 1997. The basic sampling unit is the school. Within each school, a class in the …rst grade is drawn at random and a random sample of one third of new entrants are surveyed. Their performance is followed up until third grade. For about 7,500 pupils, we have information on their gender, exact date of birth and social background. We know their performance in the national tests that took place at entry into third grade and their performance in speci…c tests that took place in September 1997 at entry into …rst grade. Finally, we know the code of the 1997 school. Hence, for each respondent, we can identify the characteristics of his/her early classmates, i.e. pupils who were in the same class at entry into …rst grade. On average, we observe six early peers per respondent. All in all, this dataset makes it possible to analyze the relationship between performance in tests at entry into third grade and the date of birth of …rst-grade peers, using exactly the same speci…cation as in the …rst section.
To begin with, we have checked that the observed individual characteristics of pupils are not correlated with the distribution of their peers' date of birth. In particular, there is no correlation between a child's sex, family background or date of birth within the year, on the one hand, and the proportion of early peers born at the beginning (or at the end) of the year on the other (see Table  A7 ). This result con…rms that pupils are not sorted in any systematic way across …rst-grade classes according to their date of birth within the year, i.e. the distribution of early peers'date of birth may be assumed exogenous to the respondent's own characteristics. Secondly, we have regressed pupils'scores in the tests conducted at entry into third grade on the distribution of their early peers' dates of birth, using the same speci…cations and control variables as in the LFS analysis ( Table 6 ). The regressions have been performed for the global score and also separately for the scores obtained in mathematics and French. Most interestingly, this reduced-form analysis con…rms that individual scores at entry into third grade decrease signi…cantly with the proportion of …rst-grade peers who were born at the end of the year. A child's score at entry into third grade are 3 points (i.e. 20% of a SD=15 points) smaller when his/her early peers were born at the end of the year rather than during …rst months of the year. The e¤ects are stronger and better estimated in mathematics than in French.
One potential problem with this analysis is that our measure of the proportion of peers born at the begining (or at the end) of the year is a¤ected by sampling errors. The OLS estimates are a¤ected by attenuation bias which increases with the variance of these errors. Given that early peers are randomly drawn among all the pupils in the class, the observed proportion of peers born at the beginning (or at the end) of the year is a consistent estimate of the true proportion, but its variance decreases with the number of peers actually observed in the survey n 15 . Hence, to evaluate the importance of the attenuation bias linked to sampling errors, we have replicated the previous analysis excluding the 15% of observations with the lowest n (i.e., with n > 4, see columns 4, 5, 6, Table 6 ). Comfortingly, the e¤ects are stronger and better estimated for this subsample 16 . A child's score at entry into the third grade is about 26% of a SD smaller when his/her …rst-grade peers were born at the end of the year rather than during the …rst months of the year. The estimated e¤ect remains larger in 1 5 To be more speci…c, the variance of the errors is proportional to = (N n) (N 1)n ' 1 t n ; where t = n N = 1=3 is the sampling rate used within classes. 1 6 We have checked that the estimated e¤ects do not increase when we further restrict the sample.
mathematics (33% of a SD) than in French (20%).
Test scores at entry into third grade represent a measure of the quality of the …rst two years at school. Assuming that a child's performance at school is a¤ected by the date of birth within the year of his/her early peers only insofar as their date of birth within the year a¤ects the quality of their own early schooling, we can use the distribution of peers'date of birth as an instrument to identify the true e¤ect of peers'early school performance on a child's performance. Table  7 shows the OLS and IV regressions of a child's score at entry into third grade on the average score at entry into third grade of the 1 st grade peers. The IV estimates are signi…cant and large: a one SD increase in the average score of early peers increases a pupil's score by about 36% of a SD. Overidenti…cation tests do not reject our identifying assumption. The IV estimate is not signi…cantly di¤erent from the OLS estimate, however.
The …rst sections of this paper show that an adolescent's outcomes at the end of junior high-school are strongly a¤ected by the educational advancement of the other adolescents living in the same neighbourhood. This re ‡ects interactions that mostly take place outside the classroom, since it is unlikely that two adolescents attend the same class within the same school, even when they are close neighbours 17 . The data from the Ministry of Education suggest that early interactions within French primary schools have no less in ‡uence on a child's educational career than interactions between adolescents in the same neighbourhood. The in ‡uence of close neighbours on own educational outcomes seems signi…cant from the beginning to end of compulsory education, both inside and outside of the classroom'.
Conclusion
Buiding on the speci…cities of French institutions, we analyse the in ‡uence of close neighbours'characteristics on an adolescent's performance at school. Our …rst strategy builds on the fact that the date of birth within the year, as such, has a signi…cant e¤ect on early educational outcomes. We use the distribution of close neighbours'month of birth as an instrumental variable to identify the in ‡uence of neighbour's early outcomes on an adolescent's educational advancement at the end of junior high-school. This approach suggests that the probability of repeating a grade at the end of junior high-school increases strongly when the other adolescents living in the same neighbourhood have already been held back a grade rather than when they have not. A second strategy uses the fact that the distribution of families across public housing (HLM) is not signi…-cantly di¤erent from quasi-random assignment. In such a context, the in ‡uence of close neighbours' families can plausibly be identi…ed through standard regressions. This strategy shows that an adolescent's educational advancement is negatively in ‡uenced by the proportion of non-educated families living in the neighbourhood.
Our paper focuses on the in ‡uence of close neighbours on performance at school. Further research is needed, however, to explore the e¤ects of close neighbours on other outcomes, such as the decision to drop out of school or the decision to participate in the labor market. We speculate that neighbourhood e¤ects for such decisions are even stronger than the neighbourhood e¤ects on school performance stricto censu. Put di¤erently, we speculate that close neighbours have more in ‡uence on own preferences than on own resources. Also further research is needed to better explore the channels through which children living in the same neighbourhood in ‡uence each other. It is obviously a key issue for de…ning public policies. In particular, it would be useful to better identify the contribution of social interaction during extra-curricular activities. Generally speaking, similar evaluations need to be performed in other countries to explore whether (and why) the role of social interaction varies across societies.
Technical Appendix
This appendix expresses the parameters of Equations (2) and (3) as a function of the parameters of Equation (1) . To begin with, after averaging, Equation (1) yields,
where,
Using (A2), Equation (1) implies, (A3)
which can be rewritten,
where, (1) Additional controls include year, gender and nationality dummies. Note: The two potentially endogenous regressors are the proportion of other adolescents held back a grade at age 15 and a dummy indicating whether the individual is held back a grade at age 15. The instruments are two proportions characterizing the distribution of neighbours' dates of birth within the year and two dummies characterizing individual date of birth within the year. The first column shows the (first-stage) regression of the proportion of neighbours held back a grade on the instruments. The last column shows an IV regression where the proportion of neighbours born between June-November and the dummy indicating whether the respondent was born between June-November are used as additional control variables rather than as instrumental variables. (1) Additional controls include year, gender and nationality dummies. Note: Column 1 shows an IV regression where the dependent variable is a dummy indicating whether an adolescent is in the same grade at age 15 and 16 and where the potentially endogenous regressors (i.e., neighbours' and own educational advancement at 15) and the instruments (neighbours' and own date of birth) are the same as in Table 2 . Columns 2 and 3 replicates previous IV analysis with the effect of own educational advancement at age 15 being set to zero and dummies indicating own date of birth used as additional controls variable rather than as instruments. (1) Additional controls include the first-grade score, the country of birth, six dummies indicating father's socioeconomic status and dummies indicating whether the individual was born in Jan-May, June-Nov. or Dec. (1) Additional individual controls : first-grade score, country of birth, six dummies indicating father's socioeconomic status and dummies indicating whether the pupil was born in Jan-May, June-Nov. or December.
Note: The first column shows the (first stage) regression of first-grade peers' average score on the distribution of their dates of birth. Column 3 shows the IV regression of a pupil's score at entry into third grade on peers' average score using the distribution of peers' dates of birth as instrumental variable. Column 2 shows the corresponding OLS. Table 2 , but where the instruments are neighbours' average month of birth and own month of birth (m=1,2…12). The first column shows the (first stage) regression of the proportion of neighbours held back a grade on their average month of birth and individual characteristics. 
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